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ym 576.895.42 + 576.856.5 + 599.32,33 

OCOEEHHOCTH IIAPA3HTAPHOH CHCTEMBI 
HKCOflOBBIE KJIEmH—EOPPEJIHH—MEJIKHE MJIEKOIIHTAIOmHE 
HA CEBEPO-3AnAflE POCCHH 

© JI. A. TpHropbesa, K. A. TpeTbHKOB 

HccneaoBaHa 3apaaceHHOCTb 6oppejiH5iMH mcjikhx MjieKonnTaiomHx, OTJiOBjieHHbix b 1995 — 
1997 rr. b HoBropoflCKOH o6ji., h co6paHHbix c hhx npeHMamHajibHbix <J>a3 Ixodes persulcatus 
h I. trianguliceps. YcTaHOBjieHO, hto Clethrionomys glareolus h Sores araneus 5ibji5iiotc 5I 
ocHOBHbiMH npoxopMHTeji^MH jihhhhok I. persulcatus h /. trianguliceps. C. glareolus npoxapM- 
jiHBaeT ao 76.2 % jihhhhok I. persulcatus h ao 25 % — I. trianguliceps , S. araneus — ao 27.1 
h ao 45.9 % cooTBeTCTBeHHO. 3apaxeHHOCTb jihhhhok h hhmcJj I. persulcatus h I. trianguliceps 
Borrelia burgdorferi s. 1. 6buia 9 A —100 %; noaTBepacaeHa b hPHO c H5332. EoppejiHeMHfl 
OTMeneHa y 12.7 % C. glareolus , 9.1 Microtus arvalis h 1.4 % — Apodemus uralensis. Jinn 
Sorex sp. 3 tot noKa3aTejib He CTaOnaeH: ot 0.9 ao 44.9 % b pa3Hbie roabi. YBeaHneHHe 
HHCJieHHOCTH xcHBOTHbix c GoppeaneMHefi CB5i3aHO c nHKOM aKTHBHOCTH jihhhhok I. persulcatus. 
06HapyxceHHe Borrelia burgdorferi s. 1. b KJiemax /. trianguliceps CBnaeTeabCTByeT o cymecTBO- 
BaHHH CaMCCTO^TeJlbHblX 3H300THHeCKHX OHarOB. 


UlnpoKO H3BecTHbie b HacToamee BpeMa HKcoaoBbie KJiemeBbie 6oppejina3bi (Ko- 
peHOepr, 1996) cymecTByiOT b Bnae npnpoaHbix onaroB h noa^epacHBaiOTca Ojiaroaapa 
UHpicyjiflUHH B036yaHTejiH Meacay KjiemaMH h no3BOHOHHbiMH. KjiaccHHecKaa TpexnjieH- 
H2LH CTpyKTypa OHaroB ycjioacHaeTca b cbh3h c cocymecTBOBaHHeM h B3aHMoaencTBHeM 
Ha oahoh TeppHTopnn HecKOJibKHx BHflOB nepeHOCHHKOB, cnocoOHbix nepe^aBaTb 
6oppejiHH HecKOJibKHx reHOBHjiOB o^HOBpeMeHHO (Gorelova e. a., 1996). Taxne coo6- 
meHHH Mbi HaxoanM b nyGjiHKauHflx no 3anaaHOH EBpone aJifl napbi Ixodes ricinus 
L., 1758— I. hexagonus Leach, 1815 (Gern e. a., 1996), no 5InoHHH — I. persulcatus 
Schulze, 1930— I. ovatus Neuman, 1899 (Nakao e. a., 1994). 

Ha TeppHTopHH Pocchh ocoGbin HHTepec npeflCTaBJHHOT otholuchh^ b nape I. per¬ 
sulcatus —/. trianguliceps Birula, 1895, rue nepBbin ABJiaeTca nepeHOCHHKOM Borrelia 
burgdorferi s. 1. aJifl HenoBexa, a BTopon — He CBH3aH c nenoBeKOM h nnTaeTca Ha 
MejiKHx MjieKonnTaiomHx (BbicouKaa, 1951; EoGpoBCKHx, 1983). B jiHTepaType ana 
jihhhhok h hhmcJ) I. persulcatus h /. trianguliceps onpeaejieH eanHbin Kpyr npoKop- 
MHTejien — MejiKHx MjieKonHTaiomnx: Sorex araneus L., 1758, S. minutus L., 1766, 
Apodemus sylvaticus L., 1758, A. flavicollis (Melchior, 1834), Clethrionomys glare¬ 
olus Schr., 1780, Microtus arvalis Pall. 1779 (OnjiHnnoBa, 1977). MHorne aBTopbi 
cooOmajiH o chocoOhocth k coxpaHeHHio h jyiHTejibHOH nepcncTeHUHH B036yanTeji5i 
JIaHM-6oppejiH03a y MjieKonnTaiomHx 3thx bh^ob (Gorelova e. a., 1995; Randolph 
e. a., 1996). Mcnojib30BaHne ojjhhx h Tex ace bhjjob mcjikhx MjieKonHTaiomnx b 
KanecTBe npoKopMHTejien co3aaeT aocTaTOHHbie npeanocbiJiKH aJifl oOMeHa B036yanTe- 
ji5imh y bh^ob, OTHOCHmnxca k KOMnjieKcy /. ricinus — /. persulcatus (OnjiHnnoBa, 
1990) h Meacay /. persulcatus h /. trianguliceps (Korenberg e. a., 1996). 

Ilo3TOMy HaM npeacTa&aaeTCfl BaacHbiM nccjieaoBaTb pojib pa3Hbix bh^ob mcjikhx mjicko- 
nHTaiomHX KaK npoKopMHTeaen npeHMarHHanbHbix $a3 ynoMAHyrax bhjjob KJiemen b onare 
KJiemeBoro 6oppejiH03a Ha TeppHTopHH CeBepo-3anaaa Pocchh, hto 6buio ocymecTBJieHO 
b HoBropoacKon o6ji., rae 6buiH 3aperncTpHpOBaHbi BTopon h TpeTHH BHabi KJiemen. 
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MATEPHAJI H METOflHKA 


PaHOH HCCJie^OBaHHH pacnojioaceH Ha ceBepe HoBropojicKOH o6ji. b 30 km ot 

r. HyuoBO, b6jih3h jx. OcKyH, b no^30He ioxhoh Tanra h xapaxTepH3yeTC5i npeoOjia- 
iiaHHeM ejiOBbix jiecoB. fljia npoBejteHHH pa6oT Obinn BbiOpaHbi 4 HanOojiee TnnHHHbix 
juih jiaHHOH MecTHOCTH ynacTxa BTopHHHoro jieca. riepBbiH npeacTaBjiaeT co6oh 

eJlbHHK-OCHHHHK KHCJIHHHblH, COCeflCTByiOmHH C eJlbHHKOM CC^arHOBblM. BTOpOH - 

OCHHHHK-6epe3H5IK KHCJIHHHblH, HMdOLUHH XOpOLUyiO JlpeHaXCHyK) CHCTCMy. B KaHCCTBe 
TpeTbero ynacTxa 6bijia BbiOpaHa IO-jicthha BbipyOxa c chctcmoh HCKyccTBeHHbix KaHaB, 
pacnojioxceHHan b6jih3h ejibHHKa, neTBepTaa TOHKa — 6epe3H5iK-ocHHHHK, rpaHnnamnn 
c KyjibTypHbiMH noceBaMH. B 1995 r. yneTbi npoBojtnjiH bo btopoh tohkc, b 1996 r. — 
b nepBOH h btopoh, b 1997 r. — bo Bcex neTbipex TOHKax. 

MejiKHx MjieKonnTaiomHX OTJiaBJiHBajiH no MeTojinxe, npejmoxeHHon B. B. Kyne- 
pyKOM (1952). Mcnojib30BajiH jiOByiuKH Teppo, KOTopbie CTaBHjiH b 5 napajuiejibHbix 
jihhhh no 20 niTyK b 1995—1996 rr., h no 40 — b 1997 r. b TOHKax 1 h 2, h no 
20 — b TOHKax 3 h 4 c paccTOHHHeM Meagiy xiaBHJiKaMH — 5, a Mexoiy jihhhhmh — 
30 m. JIhhhh jiOByiueK BbiCTaBjifljw Ha 5 cyT ojihh pa3 b Mecnu, b nepBbix aByx TOHKax, 
b 3-h h 4-h — Ha 2 — 4 cyT. Taxon peacnM ncnojib30BaHH5i jjaBHjioK cmaacHBaeT 
BjiHHHne norojjHbix (£aKTOpOB Ha yjiOBHCTOCTb 3BepbKOB (Talleklint, 1996). Ocmotp 
JIHHHH JiOByiueK npOBOJJHJlH 2 pa3a B CyTKH B 6 H 18 H. y OTJlOBJieHHblX XCHBOTHbIX 
onpe^ejiHjin bhji, noji, npnMepHbin B03pacT (mojiojioh, B3pocjibin), bh jx h kojihhcctbo 

J1HHHHOK H HHMCj} HKCOJlOBblX KJiemeH. 

B 1995 — 1997 rr. otjiob mcjikhx MjiexonnTaiomHx npoBoanjin c Ma5i no ceHT5i6pb. 
Bcero 6buio OTpa6oTaHO 16 200 jiOByuiKo/cyT h otjiobjicho 928 3BepbKOB, coOpaHO 
357 jihhhhok, 59 hhmcJ) /. persulccitus h 356 jihhhhok, 71 HHMcj3a /. trianguliceps. 

Ot MCJIKHX n03BOHOHHbIX Ha OoppejlHH HCCJie^OBajlH Ma3KH KpOBH H3 nOJIOCTH 

cepuua h Ma3KH-OTnenaTKH nonex (Burgess e. a., 1990), oxpauieHHbie no MeTojiy 
PoMaHOBCxoro — TnM3a. M 3 jihhhhok h hhmcJd /. persulcatus h /. trianguliceps H3ro- 
TaBJiHBajin ^aBjieHHbie npn)KH3HeHHbie npenapaTbi, KOTopbie npocMaTpnBajin b peacHMax 
TeMHoro noji5i h cf)a30Boro KOHTpacTa. Ma3xn H3 jihhhhok h hhmc}) Kjiemen h Ma3KH 
xpoBH MejiKHx MjieKonHTaioLUHx nocjie cjDHxcauHH b aueTOHe nccjieaoBajiH b HenpaMon 
peaxuHH HMMyHoc}3jiyopecueHUHH (hPMO) c MOHOKjiOHanbHbiMH aHTHTejiaMH H5332 h 
H605, jno5e3HO npeaocTaBjieHHbiMH ;i-poM flac. OjiHBepoM (J. Oliver, Institute of 
Arthropodology and Parasitology, Georgia Southern University, USA). CepojiorHHecxHe 
peaxuHH npOBeaeHbi c coOjnojieHHeM nojioacHTejibHoro KOHTpojifl c Borrelia burgdorferi 

s. str. ceBepoaMepHxaHCKoro urraMMa B-31 h OTpnuaTejibHoro kohtpojia Ha B. hermsii 
(KpioneHHHKOB h zip., 1993). 3a Tpn nojieBbix ce30Ha o6cjiejtOBaHO 716 oco6en mcjikhx 
MJiexonHTaiomHx (352 jihhhhkh h 55 hhmcJd /. persulcatus h 353 jihhhhkh h 65 hhmcJd 
/. trianguliceps). 


PE3yjILTATM H OECY^HEHHE 

Ha TeppHTopnn HoBropoxiCKOH o6ji. 3aperHCTpnpoBaHO 13 bhjiob mcjikhx Mjiexo- 
nnTaiouiHx, npoxapMjiHBaiouiHx nxconoBbix Kjiemen: 6ypo3y6xH — oObiKHOBeHHaa 
(Sorex araneus ), Majiaa ( S . minutus ), paBH03y6aa ( S . isodon Turov, 1924), cpe^H^H 
(S. caetcutiens Laxmann, 1788); Mbiuin — Majiaa jiecHaa (Apodemus aff. uralensis 
Pall., 1811) 1 h )xejiToropjia5i {A. flavicollis)\ nojieBKH — pboxafl (Clethrionomys gla- 
reolus ), KpacHaa (C. rutilus Pall., 1779), oObiKHOBeHHafl ( Microtus arvalis), boctoh- 
HoeBponencKaH (M. rossiameridionalis Ogn., 1924), 3KOHOMxa ( M . oeconomus Pall., 
1776), TeMHaa (M. agrestis L., 1761) h jiecHaa MbiuiOBKa ( Sicista betulina Pall., 1778). 

floMHHaHTaMH 5IBJ15UOTC5! pbixafl nojieBKa h o6biKHOBeHHa5i 6ypo3y6xa, KOTopbie no 
cyMMe Tpex jieT cocTaBjunoT 43.1 h 33.5 % cootbctctbchho. H3 apyrnx bhjiob cjiejtyeT 


1 flo 1995 r. onpe^ejijuiacb kslk A. sylvaticus (fpoMOB H. M., Ep6aeBa M. A., 1995). 
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Ta6^Hua 1 

Pojib MejiKHx MjieKonHTaiomHx b npoKapMJiHBaHHH jihhhhok 

Ixodes persulcatus h /. trianguliceps (%) 

Table 1. Role of small mammals in feeding of questing larvae 
Ixodes persulcatus and I. trianguliceps (%) 



Aojih yuacTHH 
npOKOpMHTejICM 

JImmmhkm 

/. persulcatus 

/. trianguliceps 


1996 r. 

1997 r. 

1996 r. 

1997 r. 

1996 r. 

1997 r. 

Clethrionomys glareolus 

59.6 

49.6 

76.2 

41.9 

u 

24.1 

Sorex araneus 

6.7 

18.9 

0 

27.1 

71.1 

45.9 

Sorex minutus 

6.7 

11.2 

0 

7.7 

0 

22.2 

Microtus arvalis 

18.3 

0 

23.8 

0 

4.4 

0 

Apodemus uralensis 

6.1 

12.8 

0 

8.3 

6.7 

0 

■Hpyrne 

2.1 

7.5 

0 

15.0 

8.9 

7.8 


OTMeTHTb Majiyio jiecHyio Mbiiub h Majiyio 6ypo3y6icy, KOTopbie b OTJiOBax 1996— 
1997 rr. cocTaBJifljin no 9.5 %. KpoMe Toro, b 1996 r. 3HaHHTejibHyio nojno b OTJiOBax 
3aHHMana o5biKHOBeHHaa nojieBKa — 18 %. OnHaKO cTpyKTypa KOMnnexca mcjikhx 
MJ ieKonnTajomnx jia6njibHa (Ta6ji. 1), hto cooTBeTCTByeT MHorojieTHHM uHKjiHHHbiM 
H3MeHeHH5IM HHCJieHHOCTH n03B0H0HHbIX (IIlBapU H Jtp., 1992). 

Co6paHHbie jihhhhkh h HHMt})bi HKeoaoBbix Kjiemen npn h annexe an h k neyM BHnaM: 
/. persulcatus w /. trianguliceps. 06a BHna nnTaiOTca Ha Bcex nepenHCJieHHbix Bbime 
BHjjax npoKopMHTeneH. MejiKHe MjieKonHTaiomHe hmciot HaHGojibmee 3HaneHHe b 
npOKapMJTHBaHHH JIHHHHOK (Ta6jl. 1). OCHOBHOH napa3HTapHbIH rpy3 HecyT BHJtbl-JtO- 
MHHaHTbi — pbixcaa nojieBKa h oGbiKHOBeHHaa 6ypo3y6Ka, juia KOTopbix OTMeneHbi 
HanGojibrnne 3HaneHH5i HHnexca oGhjih a jihhhhok h hhmc}) (Ta6ji. 2). 

OcHOBHbIM X035IHH0M JIHHHHOK /. persulcatus 5IBJ15ieTC5I pbDKafl nOJieBKa, o6bIKHO- 
BeHHaa nojieBKa h o6biKHOBeHHaa 6ypo3y6Ka BbinojiHaiOT BTopocTeneHHyio pojib 
(Ta6ji. 1). HanGojibinee 3HaneHHe b npoKapMJiHBaHHH /. trianguliceps hmciot 6yp03y6- 
KH. OcHOBHbIM X03HHH0M JIHHHHOK 5IBJ15ieTC5I oGblKHOBCHHafl 6yp03y6xa, ynaCTHC MaJlOH 
6yp03y6KH h pbixcen nojieBKH npHMepHO onHHaKOBO. 

Pojib OCHOBHbIX X035ICB B npoKapMJiHBaHHH JIHHHHOK H HHMCf) KJieiUCH H3MCH5ieTC5I 
B 3aBHCHM0CTH OT TpOCflHOCTH H BJia>KHOCTH pa3HbIX MCCTOOGHTaHHH. PbDKafl nOJICBKa 
aBJiaeTca noMHHaHTOM bo Bcex paccMaTpHBaeMbix 6noTonax (Ta6ji. 3). B 3BTpocJ)Hbix 
MecTOo6HTaHH5ix ee HHCJieHHOCTb Bbime hhcjichhocth 3eMJiepoeK b 2.2 — 3.6 pa3a. B 
Me30TpocJ)Hbix BJiaxHbix MecTOo6nTaHHax HHCJieHHOCTb 6yp03y6oK Bbime hjih paBHa 
HHCJieHHOCTH pbDKCH nOJICBKH. IlpHHeM Cpe£H 6yp03y60K nOMHHHpyeT 06 bIKH 0 BeHHafl. 

Ha pbixcen nojieBKe npOKapMjiHBaeTca no 55.5 % jihhhhok TaexcHoro Kjiema. B 

Ta6nnua 2 

MHneKCbi o6hjihh jihhhhok h hhm4) 

Ixodes persulcatus H /. trianguliceps Ha mcjikhx MJieKonHTaiomHX 
Table 2. The abundance of the larvae and nymphs of Ixodes persulcatus 
and I. trianguliceps on small mammals 



1996 r. 

1997 r. 


/. persulcatus 

/. trianguliceps 

/. persulcatus 

/. trianguliceps 


JIMMMHKM 

HMM(])bI 

JIMMMHKM 

HHM(])bI 

JIMMMHKM 

HMM(|)bI 

JIMMMHKM 

HMM(])bI 

Clethrionomys gla¬ 
reolus 

0.13 

0.23 

0.03 

0.09 

0.48 

0.03 

0.26 

0.08 

Sorex araneus 

0 

0.11 

0.6 

0.08 

0.82 

0.04 

1.29 

0.17 

Sorex minutus 

0 

0 

0 

0 

0.39 

0.02 

1.05 

0.08 

Apodemus uralensis 

0 

0.16 

0.16 

0.11 

0.37 

0.01 

0.04 

0.01 
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Ta6jiHua 3 

Pojib MejiKHX MJieKonmaiomHX b npoKapMJiHBaHHH jihhhhok 
Ixodes persulcatus h I. trianguliceps b pa3Hbix 6HOTHnax b 1997 r. (%) 
Table 3. Role of small mammals in feeding of questing 
Ixodes persulcatus and I trianguliceps in different habitats in 1997 year (%) 



Clethrionomys 

glareolus 

Sorex araneus 

S. mimitus 

Apodemus 

uralensis 

Zlpyrne 

BHflbl 


EjIbHHK— OCHHHHK 



JIojih ynacTHa npoxop- 

37.1 

20.9 

16.8 

17.9 

7.3 

MHTejien 






Ixodes persulcatus 

55.5 

19.5 

19.5 

5.5 

0 

» trianguliceps 

6.9 

55.9 

26.9 

0 

10.3 


OCHHHHK— 6epe3HHK 



JIojih ynacTHH npoxop- 

67.5 

13 

55 

9 

5 

MHTejieit 






Ixodes persulcatus 

34.7 

51.2 

5.8 

5 

3.3 

» trianguliceps 

45.2 

28.6 

21.4 

0 

4.8 



Bbipy6Ka 




JIojih ynacTHa npoxop- 

32.6 

27.4 

15.7 

15.7 

8.6 

MHTejien 






Ixodes persulcatus 

41.6 

13 

6.5 

11.4 

27.5 

» trianguliceps 

41.7 

44 

6.6 

3.3 

4.4 


Bepe3HHK— OCHHHHK 



Jlojia ynacTHH npoxop- 

58.8 

16.5 

9.9 

10.9 

3.9 

MHTejieii 






Ixodes persulcatus 

46.2 

42.3 

7.7 

3.8 

0 

» trianguliceps 

16.6 

33.4 

50 

0 

0 


3BTpO(J)HbIX GHOTOnaX yBeJlHHHBaeTCfl pOJlb o6bIKHOBCHHOH 6yp03y6KH. flOMHHHpOBaHHe 
3TOFO BHJta B COGwpaHHH JIHHHHOK B OCHHHHKe-6epe3H5IKe CB5I3aHO C OTJIOBOM flByX 
3BepbKOB, Jinn KOTOpbIX HHJteKC 06hJ1H5I JIHHHHOK COCTaBHJl 30.5, B CHJiy 3TOrO 
yMeHbiiiHjicfl noKa3aTejib ynacTHa pbixen nojieBKH. 

BTOpafl TOHKa OTJIHHaeTCfl OT OCTaJIbHbIX TeM, HTO 3JteCb OCHOBHaa Macca JIHHHHOK 
I. trianguliceps (45.2 %) npOKapMJiHBajiacb Ha pbixcen nojieBKe, KOTOpaa no npHHHHe 
CBepxjtOMHHHpOBaHH5i coOnpajia HanOojibmee kojihhcctbo KjiemeH. Bo Bcex ocTajibHbix 
TOHKax 3 tot BHjt Kjiema npOKapMJiHBajiC5i Ha 6yp03y6Kax. flojia ynacTHA oObikhobchhoh 
6yp03y6KH b npoKapMJiHBaHHH jihhhhok I. trianguliceps b cpejtHeM b 1.5 pa3a Bbiiiie, 
neM Majiofi 6yp03y6KH. OOpaTHoe HBJieHne, HaOjnojtaeMoe b 4-h tohkc, Ha Ham B3nn5m, 
MoxceT 6biTb o6T)5icHeHO TeM, hto b ycjiOBHflx HCKjnoHHTejibHO cyxoro ce30Ha 1997 r. 
HanGojibmee hhcjio kohtbktob miemen h npoKopMHTejien ocymecTBJiajiocb bo bjibjkhom 
npnnoHBeHHOM apyce, KOTopbin npejtnoHHTaeT Majiaa 6ypo3y6Ka. C sthm, BepoaTHO, 
CB5i3aHO 3HanHTejibHoe yBejiHHeHne hhcjichhocth jihhhhok TaexcHoro KJiema, CHATbix c 
o6biKHOBeHHOH 6ypo3y6KH. HanOojibLiJHH noKa3aTejib npoKopMjieHHH jihhhhok /. trian¬ 
guliceps 6bui oGHapyxceH b Me30c|)HjibHbix MecTOo6nTaHH5ix: ejibHHKe (2.9) h Ha 
BbipyOKe b6jih3h ejibHHKa (4.16), t. e. TaM, me o6Hapy>KeHO HanGojibmee oGnjine 
6ypo3y6oK. rioKa3aTejib npoKopMJieHHH jihhhhok /. persulcatus 6biJi HanGojibiiinM b 
ocHHHHKe (2.4) h Ha BbipyOKe (5.5). 

Kojie6aHH5i hhcjichhocth npoKopMHTejien cooTBeTCTBOBaJin o6mHM 3aKOHOMepHOC- 
T5iM, Bbi5iBJieHHbiM jmn jtaHHOH rpynnbi )KHBOTHbix (EBponeHCKaa pbDKafl nojieBKa Schr., 
1981). OGnjine mcjikhx MJieKonHTaiomHx yBejiHHHBajiocb c Mas no ceHT5i6pb (cm. 
pncyHOK, A): b 1996 r. — 2.5—11.4 h 2.25—7.9 ocoGeii Ha 100 JiOByniKo/cyT — 
1997 r. OTKJ10HCHH5I OT 3TOH 3aKOHOMepHOCTH GbIJIH o6Hapy)KeHbI TOJlbKO JIJ15I o6bIK- 
HOBeHHOH nojieBKH b 1996 r., Korjta npoH3omjio pe3Koe CHH>KeHHe ee oGhjiha: c 3 — 
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Ce30HHbie H3MeHeHHH HHCJieHHOCTH jihhhhok h hhmcJ) Ixodes persulcatus (A) H /. trianguliceps ( 5 ), a 
TaK*e mcjikhx MjieKonHTaioiuHx-npoKopMHTejieH (1997 r.). 

KpHBbie: 1 — npoKopMHTejiH; 2 —jihhhhkh; 3 — HHM(j)bi; 4 — npoKopMHTejiH c GoppejiHeMHen; no och opaHHaT: 
0—8 — HHCJio Kjiemen, cHHTbix c npoKopMHTejien, h hhcjio npoKopMHTejien Ha 100 jiOByuiKo/cyT. 0—40 — kojih- 
necTBO MneKonHTaiomHx c OoppejiHeMHefi, %; no och aOcuHcc — Mecaubi. 

Seasonal fluctuations of number of ticks larvae and nymphs and small mammals (1997 year). A — 

/. persulcatus ; B — I. trianguliceps. 


b HiOHe jx o 0.4 — ceHT«6pe, hto, BepoaTHO, oO^CHHeTCH otkohcbkoh b 6ojiee 
THIlHHHbie JUI51 JtaHHOrO BHJta MeCTOoOHTaHHH. 

JIhhhhok h hhmcJ) o6ohx bhjiob Kjiemen co6npajiH c cepejjHHbi Maa jto KOHua 
ceHTflOpa. fljia jihhhhok I. persulcatus oGHapyxceH o^hh iihk hhcjichhocth — b hiohc 
(cm. pncyHOK, A), Korjta noKa3aTejib npoKopMjieH ha (Fin) jihhhhok c xo3hcb Ha 
100 jioByiuKo/cyT cocTaBHji 7.74. B Hanajie ce30Ha oh paBHfljica 0.05, a b ceHT5i6pe — 
1.14. nn hhmcJ), coOpaHHbix c mcjikhx MJieKonHTaioinHx, b 10 pa3 MeHbiue nn 
jihhhhok (MaKCHMyM 0.33, MHHHMyM 0.04). fljiH /. trianguliceps OTMeneHbi 2 riHKa 

HHCJieHHOCTH JIHHHHOK! B HIOHe Fin 1.53 JIHHHHOK H CeHT5l6pe - 6.96 (CM. pHCyHOK, 

E). Fin hhmcJ) MeHbuie nn jihhhhok npHMepHO b 6 pa3. MaKCHMajibHaa aKTHBHOCTb 
hhmcJ) 6buia OTMeneHa b aBrycTe, Fin 0.64. MejiKHe MJieKonHTaiomHe hmciot 6ojibmee 
3HaneHHe b npOKapMJiHBaHHH hhmcJ) I. trianguliceps , neM hhmcJ) /. persulcatus. nn 
hhmcJ) I. trianguliceps Ha mcjikhx MJieKonHTaioinHx jjocTOBepHO npeBbiuiaji nn hhmcJ) 
/. persulcatus (p < 0.05). 3 to cooTBeTCTByeT o6ihhm 3aK0H0MepH0CTBM ce30HHbix 
H3MeHeHHH HHCJieHHOCTH 3thx BHjtoB Kjiemen (OnjiHnnoBa, 1977). 

PaccMaTpHBaa HHjtHBHjtyajibHyio 3aKjiemeBjieHHOCTb mcjikhx MJieKonHTaioinHx jih- 
HHHKaMH, cjiejtyeT OTMeTHTb, hto c no^aBji5nomero OojibuiHHCTBa 3BepbKOB (64.4 %) 
He 6buio coOpaHo hh ojmoro Kjiema. MnHHMajibHoe kojihhcctbo jihhhhok (1—5) 
co6paHO c 27.1 % OTjioBjieHHbix 3BepbKOB, 5—10 jihhhhok — c 6.3, jto 17 jihhh¬ 
hok — jiHiiib c 1.3 % MJieKonHTaioinHx. EjtHHHHHbie oco6h pbDKen nojieBKH npoKap- 
MjiHBajiH jto 24—37 jihhhhok oxtHOBpeMeHHo. MaKCHMajibHoe kojihhcctbo Kjiemen 
(61 jiHHHHKa) Ha ojihom 3BepbKe 6bijio co6paHo c tcmhoh nojieBKH, noHMaHHOH Ha 
Bbipy6Ke. flojia MjieKonHTaiomHx, c KOTOpbix He 6buio coOpaHO hh ojihoh HHMcJjbi, 
6buia paBHa 88.8 %. Ha 8.1 % xo35ieB 6buia oGHapyaceHa TOJibKO 1 HHMcJja h Ha 
3.1 % OTjioBjieHHbix MjieKonHTaiomHx — 1—4 HHMc})bi. HanGojibuiee kojihhcctbo 
ojtHOBpeMeHHo nHTaiomHxc^ hhmcJ) paBHfljiocb 7 h 6buio coOpaHo c o6biKHOBeHHOH 
6ypo3y6KH H3 0CHHHHKa-6epe3H5iKa. TaKoe pacnpejtejieHHe Kjiemen Ha xo3«eBax coot- 
BeTCTByeT MOjtejiH OnHOMHHajibHoro pacnpejtejieHHfl. 
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Ta6jiMua 4 

3 apa*eHH 0 CTb mcjikhx MJieKonMTaiomMX h co 6 paHHbix c hhx KJiemen 
Ixodes persulcatus h /. trianguliceps 6 oppejiHHMH (1996—1997 rr.) 


Table 4. Borrelia infestation of small mammals and questing ticks 
Ixodes persulcatus and I. trianguliceps (1996—1997 years) 



06 cjieflOBaHO oco 6 ch 

H 3 HHX C 6 oppejIHHMH (%) 


1996 r. 

1997 r 

1996 r. 

1997 r. 

Clethrionomys glareolus 

119 

167 

19.3 

7.8 

Sorex sp. 

54 

108 

0 

0.9 

Microtus arvalis 

63 

12 

4.8 

8.3 

Apodemus uralensis 

5 

48 

0 

0.42 

Clethrionomys rutilus 

5 

7 

(20) 

0 

Microtus agrestis 

Ixodes persulcatus 

— 

2 

0 

0 

JIHHHHKH 

16 

336 

100 

100 

HHM(J)bI 

Ixodes trianguliceps 

37 

18 

100 

100 

JIHHHHKH 

42 

311 

94.2 

100 

HHMt^bl 

17 

48 

100 

100 


TaKHM o6pa30M, npeHMarHHajibHbie cj)a3bi I. trianguliceps b HandojibiueM kojihhcct- 
Be OTMeneHbi b Me30(})HjibHbix OnoTonax Ha oObiKHOBeHHOH h Majion 6ypo3y6Kax. B 
npoKapMJiHBaHHH jihhhhok TaeacHoro KJiema HanOojibiiiee 3HaneHHe HMeeT pbDKaa 
noneBKa, aKTHBHaa b apyce hx oOnTaHHfl (TaexcHbiii KJiem Ixodes persulcatus Schulze, 
1985). OiertyeT oTMeTHTb, hto pacnpocTpaHeHHbie b ojjhhx h Tex ace MecTooOnTaHHax 
jihhhhkh h HHMcfjbi I. persulcatus h /. trianguliceps npoflBJifliOT HanGojibiuyio aKTHB- 
HOCTb b pa3Hbie nepnoubi ce30Ha (cm. pncyHOK), Tax hto napa3HTapHbie Harpy3KH 
pacnpertejiaioTca cpaBHHTejibHO paBHOMepHO Ha pa3Hbie B03pacTHbie rpynnbi uomhhh- 
pytomwx BHflOB npoKopMHTejieH. 

3apaxceHHOCTb mcjikhx MjieKonHTaiomHX OoppejiHHMH nponopunoHajibHa uojie hx 
ynacTHa b npoxapMJiHBaHHH KJiemen. CraOHJibHyio HHc})HUHpoBaHHOCTb npoflBJiaeT 
pbixcaa nojieBxa (Ta6ji. 4). HanOojibiuee hhcjio HHcJiHUHpoBaHHbix 3BepbKOB OTMeneHO 
cpextH 6ypo3y6oK b 1995 r. — 44.9 %. OxtHaxo stot noxa3aTejib HeycTOHHHB, hto 
moxcho 6buio HadjnoxtaTb b 1996—1997 rr., xoraa oh chh3hjic5i ho 0.98 %. CpeaH 

06 bIKH 0 BeHHbIX nOJieBOK H JieCHbIX MblHieH, OTJlOBJieHHbIX 3a TpH Ce30Ha, HH(})HUHpO- 

BaHHbiMH OKa3ajiHCb 9.1 h 1.4 % oco6en cootbctctbchho. 3apa*eHHOCTb mcjikhx 
MJieKonHTaioiitHx OoppejiHHMH 3a nepnou HCCJiextOBaHHH yMeHbmajiacb c 34.7 % b 
1995 r. ho 11 — b 1996 h 4.9 % — b 1997 rr. 

ITpHMeHeHHaa MeToxtHKa no3BOJi5iJia BbiflBHTb xchbothwx c ocTpbiM TeneHHeM hh- 
cJjeKUHH, npoflBjiflBLUHMCfl OoppejineMHen, ho He yHHTbiBajia jtojiH Bcex nepeOojieBuiHx 
oco6en c aHTHTejiaMH k B036yaHTejiio, nosTOMy Mbi paccMaTpHBaeM HapacTaHHe 
HH(})eKUHOHHoro npouecca cpejjH mcjikhx MJieKonHTaiomHx. llepBbie cjiynan OoppejiH- 
eMHH 3aperHCTpnpoBaHbi b cepextHHe—KOHue Maa (cm. pncyHOK, A). flojia hhcJjhuhpo- 
BaHHbix oco6en MejuieHHO yBejiHHHBajiacb c 2.2 b Mae ho 7.1—15 % b hiohc. 
HanGojibrnee kojihhcctbo 3apaxceHHbix xchbothwx OTMenajiH b HKxne — cepeuHHe aBrycTa 
(30.9—35.7 %). FIpHHeM, ecjin b Hiojie HH({)HUHpoBaHHbie oco6h npouuioro (1996 r.) 
cocTaBJiflJiH 84.6 %, to b aBrycTe hx kojihhcctbo coKpaTHJiocb ho 20 %. K ceHTaOpio 
HHTeHCHBHOCTb HHcJjeKUHOHHoro npouecca ocjiaOeBajia, Bbipaxaacb b 4 — 6-xpaTHOM 
yMeHbmeHHH nncjia no3BOHOHHbix c OoppejineMHeH (5.4—9.3 %). Cpeun hhx oco6h, 
pO)KfleHHbie B Ce30H HaOjUOJteHHH, COCTaBJIflIOT 90.9 %. CpaBHHB KpHByiO 3nH300TH- 
necKoro npouecca c kphbwmh ce30HHbix h3mchchhh hhcjichhocth KJiemeH (cm. 
pncyHOK, A), OTMenaeM, hto HHCJieHHOCTb xchbothwx c OoppejineMHen HapacTaeT BCJieu 
3a yBejiHHeHHeM hhcjichhocth jihhhhok TaexcHoro KJiema c HHTepBajiOM npHMepHO b 
30—45 UHen. IlpouojDKHTejibHOCTb nepnoua, b TeneHHe xoToporo Kjiemn, nHTaioiuHecfl 
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Ha MejiKHX no3BOHOHHbix c OoppejineMnefi, MoryT nojiynnTb B036yanTeji5i, cocTaBjiaeT 
110 — 120 jmen, c cepe^HHbi—KOHua Maa ;io cepejmHbi ceHTaOpa, t. e. npaxTHHecxn 
Becb Ce30H aKTHBHOCTH HKCOflOBbIX KJiemefi. H3 OTJIOBJieHHblX MJieKOnHTaiOmHX coxpa- 
H»Tb B. burgdorferi s. 1. MoryT pbixafl, oObiKHOBeHHafl h xpacHaa nojieBKH, 6ypo3y6KH, 
Majiaa JiecHaa Mbiuib. 

B CB5I3H C HHTeHCHBHOH H npOAOJDKHTCJlbHOH OoppeJIHeMHCH y n03B0H0HHbIX 
ocoOoro BHHMaHHH 3acjiy)KHBaeT Bonpoc o 3apaxceHHOCTH KJiemen OoppejiHHMH. CjiejtyeT 
OTMeTHTb, hto 3tot noKa3aTenb Ha npoTfl^eHHH Bcex ce30H0B HCCJie^OBaHHa xax jma 
jihhhhok, Tax h fljifl hhmc}) /. persulcatus h I. trianguliceps cocTaBJiaji 94 — 100 % 
(Ta6ji. 4). 

3apaxceHHocTb OoppejinaMH rojiojmbix oco6en h oco6en, HaHaBuiHX nHTaHHe, 
yHHTbiBajiH OT^ejibHO. 3a ;ma ce30Ha rojiojmbiMH oOcjieaoBaHbi 95 jihhhhok h 7 hhmcJ) 
I. persulcatus h 19 jihhhhok h 9 hhmcJj /. trianguliceps. Bo Bcex 6buin oOHapyxceHbi 
OoppeJIHH, HTO MOXCHO o6T>5ICHHTb TOJlbKO 3a CHd CymeCTBOBaHHfl TpaHCOBapnaJIbHOH 
h TpaHccJ)a30B0H nepejjan B036y;mTeji5i. Bojiee Toro, hPHO c MA H5332, pearnpyio- 
iuhmh Ha noBepxHocTHbie OejiKH OspA, nojjTBepxmaeT 100 %-Hyio 3apaxceHHocTb 
npeHMarnHajibHbix cjDa3 KJiemen jjByx bhaob 6oppejiH5iMH H3 rpynnbi B. burgdorferi 
s. 1. Bojiee TOHHaa BHjtOBafl jmarHOCTHxa B036yjiHTejia juih Hac 6buia 3aTpy;meHa. 
Heo6xOAHMO OTMeTHTb, HTO H3 MHOTOHHCJieHHblX OoppeJIHH, HaOjIIOflaeMblX B TeMHOM 
nojie hjih npn c{)a30BOM KOHTpacTe Ha Bcex npenapaTax H3 KJiemen I. persulcatus h 
/. trianguliceps c MA H5332 pearnpoBajin jinuib eaHHHHHbie, He 6ojiee 10 oco6en 
Ha nojie 3peHH5i MnxpocKona, pejiKo 20 — 50. B stoh peaxunn BbiHBJiajin jinuib oco6en 
THnHHHOH jyia OoppejiHH (JjopMbi ( B . burgdorferi s. str., B-31). Ojmaxo c MA H605, 
cneuH(|)HHHbiMH mifl (JjjiarejuiHHOBbix OejiKOB Bcex bhjjob poaa Borrelia , OTMenaJiH 
peaxuHio y Bcex MHKpoopraHH3MOB, BbiHBjieHHbix Ha npenapaTax b pexcHMe tcmhoto 
nojia. YnHTbiBaa, hto b KJiemax o6ohx bhjjob oTMeneHbi Ooppejinn, He ynacTByiomne 
b hPHO c H5332, ho npeBbimaiomHe (npnMepHbin nojjcneT npn nccjiejjOBaHHH b 
TeMHOM nojie h HMMyHO(J)jiyopecueH Linen ojihhx h Tex xce npenapaTOB) b 3 — 5 pa3 
HHCJieHHOCTb MHKpOOpraHH3MOB, pearHpyKDLUHX CO CneUH(})HHeCKOH CbIBOpOTKOH, CJie- 
ayeT npejmojiaraTb cymecTBOBaHHe eme ojjhoh rpynnbi B036yanTeji5i. 

TaKHM o6pa30M, bmcokhh ypoBeHb 3apaxeHHOCTH jihhhhok h HHMtj) I. persulcatus 
h I. trianguliceps h ocoOchhocth cepojiorHnecKHx TecTOB yxa3biBaioT Ha Heojmopojt- 
HOCTb MHKpoopraHH3MOB h Ha HajiHHHe, BepoHTHO, Goppejinn jmyx rpynn (reHOBHAOB). 
Hx npncyTCTBHe b jmyx BHjiax KJiemen h y mcjikhx MJiexonnTaiomHX-npoKopMHTejieH 
cBHaeTejibCTByeT 06 oOMeHe B036yanTeji5iMH Mexmy HjieHaMH napa3HTapHon cncTeMbi. 
OaxT oOHapyxceHHa B036yanTeji5i b KJiemax I. trianguliceps CBmjeTejibCTByeT o bo3- 
moxchocth cymecTBOBaHHa caMOCTOHTejibHbix npnpoaHbix onaroB, hmcioljuhx nepe3 
o6mnx npoKopMHTejien — mcjikhx MJiexonHTaiomHX — CB5i3b c npnpojmbiMH onaraMH, 
b xoTopbix ochobhwm nepeHOCHHKOM ^Bji^eTCH /. persulcatus. 

PaOoTa BbinojiHeHa npn nojmepxxe Pocchhckofo cjjomta (JjymjaMeHTajibHbix nccjie- 
aoBaHHH, rpaHTbi N« 96-04-48389 h 96-15-97882. 
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PECULIARITY OF PARASITIC SYSTEM IXODID 
TICKS—BORRELIA—MICROMAMMALIA IN THE NORTH-WEST OF RUSSIA 

L. A. Grigoryeva, K. A. Tretyakov 

Key words: Ixodes persulcatus , Ixodes trianguliceps, Borrelia burgdorferi s. 1., 
micromammalia. 


SUMMARY 

Mammals and ticks was collected in 1995—1997 years in Novgorod region from 
May to September. Traps were exposed during 5 consecutive days every month in 
4 different biotops. 928 hosts were captured during three years. 357 larvae and 
59 nymphs of Ixodes persulcatus , 356 larvae and 71 nymphs of /. trianguliceps were 
collected. The Clethrionomys glareolus and Sorex araneus are main hosts of larvae 
of /. persulcatus and /. trianguliceps. C. glareolus feed 76.2 % of /. persulcatus 
larvae and 25 % of /. trianguliceps larvae, S. araneus — 27.1 and 45.9 % of larvae, 
respectively. The abundance of larvae and nymphs of /. persulcatus was 0.26 and 
0.13 on C. glareolus , and 0.41, 0.08 on S. araneus\ for /. trianguliceps this indices 
are 0.15 and 0.09, 0.95 and 0.13, respectively. Infection rate of larvae and nymphs 
/. persulcatus and /. trianguliceps with Borrelia burgdorferi s. 1. was 94—100 %, 
confirmed by IFA with H5332. The borreliemia was found in 13.6 % G. glareolus , 
6.6 — Microtus arvialis , 4.2 % Apodemus uralensis. For all species of sorex this 
index varied from 0.9 to 44.9 % in different years. Increase of mammaTs numbers 
with the borreliemia correlated with peaks of activity of larvae of /. persulcatus. 
Finding of Borrelia burgdorferi s. 1. in I. trianguliceps indicates an occurrence of 
enzootic locuses. 
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